experiments he undertook at home after school and the chemicals he bought. Otherwise he recorded the weather in Walthamstow. By remarkable coincidence, the education of the distinguished historian David Thomson, master of Sidney Sussex from 1957 to 1970, also prospered at Sir George Monoux Grammar School.
A chemistry teacher at the school must have fired Don's enduring love of chemistry. Writing for the Old Monovians association, Ralph Smith, who attended the school between 1935 and 1939 and may well have overlapped with Don, shared his memories of J. S. Arthur, their chemistry teacher (Smith n.d.):
He taught us about explosives, ginger beer, poison gas and thermite, even igniting a sample of the last in the lab. Probably every year there were numbers of small explosions in the district as boys did voluntary homework with chlorate and sulphur after his most interesting chemistry lessons.
Don left school with his school certificate and went to work for Baker Platinum Ltd (head office, 52 High Holborn, London WC1). While at Baker's he was first an analytical chemist (1942) (1943) and then the chemist in charge of refineries (1943) (1944) . Records at King's College London show that Don studied sciences as an external student of the University of London, receiving the BSc degree for botany, chemistry and zoology in 1942. The following year he was admitted to the fellowship of the Royal Institute of Chemistry. The King's College graduate list for 1944 records him being awarded the degree of BSc chemistry (honours). During the war, refining platinum was a reserved occupation because the metal was needed for the war effort. At the time, men under the age of 25 who were already studying for a degree were exempted from military service.
Don received his PhD degree from King's College London in September 1948. During his doctoral research he served as an assistant lecturer in biochemistry at King's College, an appointment that improved his financial situation. His dissertation of 154 pages is entitled The metabolism of amino acids with special reference to the hydroxy derivatives of phenylalanine, and he warmly acknowledged the continuous and encouraging help of Dr W. Hobson. He was appointed demonstrator in biochemistry at the University of Cambridge with effect from October 1948 and in April 1949 he matriculated at Downing College with MA status, the degree being conferred in 1953. While there, some of his poems were included in an anthology entitled Poetry from Cambridge 1947 -1950 (Green 1951 . In June 1976, Downing College elected him to an honorary fellowship.
When Don Northcote arrived to work in Cambridge at the start of the Michaelmas term 1948, town and gown were still in the grip of post-war austerity; wartime rationing had not been relaxed. Cambridge then had 20 constituent colleges, now there are 31. He had joined the institution founded and nurtured by F. G. Hopkins FRS (PRS 1930 (PRS -1935 
Scientific career
Don wrote at the start of page 1 of his doctoral dissertation: 'The isoquinoline alkaloids form a wide and varied group both in detail of chemical constitution and range of pharmacological action. The alkaloids occur in divergent plant families.' This first page may give a hint as to how his lifelong commitment to plant biochemistry began to germinate.
Don's career in research and his contributions to science were based on (i) his intellectual ability to engage with processes occurring in living cells, (ii) his development and application of techniques to facilitate experiments, and (iii) his skill in selecting suitable plants for the investigation of a challenging problem. Yeast, maize, tea, potato, sycamore, soybean, peas, spinach, pine, celery, poplar and wheat featured in his research and that of his students (Roberts 2004 ). In addition, his inspirational teaching for undergraduates reading natural sciences at Cambridge and during college supervisions attracted brilliant students to his laboratory. Over the years, 83 postgraduates and several postdoctoral scholars worked under his guidance, with considerable freedom to prosper with individual originality and so contribute to our understanding of plant biochemistry and differentiation. Many of them became leading cell biologists and plant biochemists; their names are to be found in Don's list of publications (see supplementary material online).
Don began his research in Cambridge by studying the chemistry of yeast cell walls (1)*. Collaboration with R. W. Horne enabled him to 'see' the structures he was working on (2). Horne was using one of the first electron microscopes (EMs) in the UK and before long Don had access to the EM acquired by the Department of Biochemistry, a machine that provided valuable structural information for many investigations. He used one of the first light microscopes fitted with Nomarski differential interference optics.
Before his election to the Fellowship of the Royal Society in 1968, Don was already recognized as a pioneer in his field, having discovered much about the composition of plant cell walls and the dynamic cellular processes leading to their development and growth (5). In these investigations, electrophoresis had been applied for the analysis of polysaccharides (3, 4). Interest in the composition of plant cell walls did not wane, an important early discovery being the finding of a unique hydroxyproline-rich protein in sycamore cell walls (6) . Later, the localization of this amino acid in the cell wall was explored using autoradiographical techniques (24) . The chemistry and metabolic relationships of cell wall pectins were described (17, 18) and later a molecular approach was applied (27) .
A pore between a companion cell of phloem and an adjacent sieve tube was discovered by Don and J. D. Pickett-Heaps (FRS 1995) and its transporting function within the tissue was described (8) . The complete development of sieve tubes in phloem was also investigated and described in collaboration with F. B. P. Wooding (12) . Cell division in plant cells differs from that in animal cells. Cytokinesis in animal cells begins with the formation of the cleavage furrow whereas in plant cells, where cytoplasm is constrained by cell walls, cytokinesis depends on the production of a cell plate. The process of developing the plate was found to be initiated by the formation of a band of microtubules, thereby determining the plane in which the cell would subsequently divide (13, 14) . Further studies on features of plant cell division continued with J. Burgess (19) and K. Roberts (23) .
That Don would be drawn to study the Golgi apparatus was bound to happen because so much of his research sought to understand the processes involved in the formation of plant cell walls (25). In his treatise on histology, Rhodin (1974) cites this article by Don in the section describing the Golgi apparatus. Camillo Golgi's discovery, announced in 1898, of the organelle later named after him was made by staining cells in the cerebellum of an owl. Visualization of nerve cells using Golgi's stain depended on the microcrystallization of silver dichromate. Was the organelle simply an artefact resulting from the staining procedure? The existence of the organelle was disputed for decades until the 1950s when electron microscopy became available and images of stacks of membranes (dictyosomes) were detected in all kinds of eukaryotic cells (Bentivoglio & Mazzarello 1998) .
In plant cells, Don's laboratory established that the Golgi apparatus, the endoplasmic reticulum and microtubules functioned together in sequential and co-ordinated synthesis, leading to the orderly assembly and transport of the polysaccharides forming the secondary thickening of xylem cells (7, 9-11). Another equally important study into the activities of the Golgi apparatus in an entirely different part of a plant was carried out on root-tip cells, an example of Don's skill at selecting appropriate material for experiments (15) . The production of cell walls had to be regulated to meet the requirements of cells in their location in the plant and at the plant's stage of development. The recently invented and revealing techniques of freeze fracture and freeze etching were applied to examine organelles in roottip cells (20), a location and stage of development markedly different from activities in xylem cells.
Another intriguing result to emerge from Don's fertile laboratory concerned a role that the hormone auxin (indole-3-acetic acid, IAA) played in plant wound healing as well as during normal plant growth and development, for example, as nutritive tissues break down in seeds, and as xylem vessels differentiate and dissolve themselves (21, 22) . As the proteins disintegrate, amino acid levels rise and, as tryptophan is broken down, auxin is produced. Dying cells of all kinds produce IAA, even in yeast and rat liver.
After completing his PhD in Cambridge and then a postdoctoral period at Washington University, Mike Bevan (FRS 2013) returned to Cambridge to join the staff of the Plant Breeding Institute. Collaboration resumed with Don in an investigation into the expression of wound-induced genes in plants. By this time, Don wanted to develop his interest in genes and their regulation, but needed a colleague with gene cloning experience and techniques (28) . Later publications show he was deeply involved in investigating gene expression in processes involving plant cells.
Don's first publication on the nature of plant cell walls appeared in 1950 (1) and his last in 1995 soon after retirement (29). Research into the nature of plant cell walls has steadily expanded from the foundations developed in his laboratory, with recent knowledge being summarized in a review published online by Lampugnani et al (2018) .
In 1964, the Ciba Foundation donated support for the Novartis Medal and Prize awarded in recognition of contributions to development of any branch of biochemistry. Don was the recipient in 1971. Not surprisingly, he was in demand to serve on editorial boards and to be an invited lecturer at scientific societies and universities at home and abroad. He readily accepted invitations to write review articles as a means of sharing the science that fascinated him. His gift for explaining concepts to non-specialists was apparent in a publication entitled Differentiation in higher plants (26).
In the laboratory
When his research in Cambridge began, Don's main laboratory was on the top floor of the Department of Biochemistry, where he also had a small separate lab and a small office. The main laboratory was typical of many at the time, consisting of wooden benches divided by two-tier shelf units housing dark brown glass jars of British Drug Houses (BDH) chemicals (figure 1). The floor of wooden blocks was difficult to clean and totally unsuitable for coping with a radioactive spillage; health and safety inspectors nowadays would probably recommend closure of the entire suite.
Later, a refurbished laboratory was provided in a block situated where Fitzwilliam Street joins Tennis Court Road across from the main department. The electron microscope was housed in a room adjacent to the mortuary of what was then Addenbrooke's Hospital. Fitzwilliam Street has always held the interest of Cambridge biologists because Charles Darwin FRS lived there for a time.
As Dr Hobson had done for him, Don provided continuous and encouraging help to his students and colleagues. Many of those who had worked under Don in the laboratory could echo Peter Wooding's view that he was always there, endlessly patient and readily attentive to queries. John Kusel also recalls how Don was always available and if progress with the initial project was flagging because methods were inadequate, he would steer the investigation to an area of greater productivity. To John's chagrin, Don reprimanded him for working at an untidy bench. Rupert Sheldrake was equally grateful to have had Don as his PhD supervisor. Don suggested his research should start by exploring crown gall disease, an infection in plants caused by Agrobacterium tumifaciens; the topic proved to be extremely interesting and fruitful. Derek Lamport wrote: 'to Northcote's immense credit he let me try out a really crazy idea.' The idea was to grow plant cells in tissue culture, and cells taken from a sycamore tree felled by Lamport and J. P. Thornber in Madingley Wood grew 'phenomenally' well in liquid shake culture (Lamport 2001 ). This culture was used by many students and was widely distributed to other laboratories.
Today's postgraduates may perhaps expect much closer supervision; Don's system was based on his ability to identify flair, talent and an independent streak in those who sought to work with him. Joseph Ndabahweje arrived in Cambridge from Uganda in the 1960s and worked as a technician in the Northcote laboratory. Joseph, perhaps reflecting on Africa's colonial history, captured something of the essence of Don by describing him as a missionary for science and how discoveries filled his whole being.
Don passed on to his students the healthy attitude of benevolent scepticism and would require that results were tested and conclusions drawn with the utmost rigour. Results had to be supported by evidence obtained from as many angles as possible. He stressed time and again that biochemistry does not happen in test tubes but inside living cells where molecules are made at a definite time and at a definite place. Equal emphasis was placed on the relationship between structure and function. Perhaps the depth of his care for students was shown after the sudden death of Bob Jeffs in 1965, whereupon Don managed to arrange for the family to receive Bob's posthumous PhD degree and for some of his results to be published (16).
Four bound volumes of the scientific publications by Don alone or with co-authors, and his doctoral dissertation, are available for consultation in the archives of Sidney Sussex College.
Master of Sidney Sussex College
J. W. Linnett FRS, master of Sidney Sussex from 1970 to 1975, died suddenly on 7 November 1975, just five weeks after serving for two years as the university's vicechancellor. One evening when the fellows of Sidney were meeting to consider the matter of approaching a successor, I remember tentatively suggesting Professor Northcote as a possible candidate. I was asked to leave the meeting there and then to see if I could make contact. Not surprisingly, at least not to me, despite the hour Don was still working in his laboratory, washing special glassware. He was duly elected and admitted as the twenty-third master of Sidney Sussex on 13 March 1976 (figure 2). After the initial contact from the college, he discussed the possibility of becoming master of a Cambridge college with a colleague, who told him that if he were to be elected, he would be giving up research; not so-during his 16 years as master, he and colleagues published at least 90 papers.
His time as master was notable for the arrival of Sidney's first intake of women undergraduates (Humphreys 2009 ). The decision to admit women had been taken in January 1974 and soon after a woman was elected to a fellowship. Four women postgraduate students joined the college in 1975. Don and Marjorie had the pleasure of welcoming the 25 women undergraduates who came into residence and matriculated at the start of the Michaelmas term 1976. This event began a phase of steady growth in the college's student numbers; the annual intake now being around 100 undergraduates, with half of them women. Numbers of postgraduates from around the world came to Sidney and the composition and richness of the fellowship began to benefit as more women were elected. In June 1976, Don and Marjorie invited graduands and their parents to lunch during General Admission to Degrees, a Sidney tradition that continues.
While master, Don presided over revision of the college statutes in 1978 and further amendments in 1981. Both submissions went before Her Majesty's Privy Council (PC) and were signed by Don on behalf of the college after approval by the PC (HMSO 1978 (HMSO , 1981 ). Sidney's team won the BBC's University Challenge quiz for the second time in 1979 and the Tripos results were the best since league tables began. Although clearly a humanist, Don developed a close relationship with the chaplain because of his concern for student welfare. He also formed a particularly productive working relationship with Roger Andrew, the bursar. This resulted in his support for the building of Cromwell Court in nearby King Street to provide accommodation for 46 undergraduates and sets of rooms for two fellows. The Sidney Sussex College Annual for 1980 features Don in a hard hat topping out the new building. Perhaps remembering his workmates refining platinum in the factory during the war, Don made time to run a 10-week course on 'Cells, clones and genetic engineering' for a local branch of the Worker's Educational Association.
During my time as vice-master I would meet Don as we left our laboratories at lunch time. We would saunter along Tennis Court Road to college. He would share his concerns about any college matter that was bothering him. His top priorities were caring for the welfare of everybody at Sidney Sussex and protecting the college's reputation. He always appeared to be remarkably calm even when difficult and extremely stressful matters had to be resolved. His dedication to the college stood out in an address he gave in 1988 at the Chinese University of Hong Kong when he said: 'I have great faith in my own college and the system of education of which it is part and that is my excuse for talking about Sidney Sussex College and Cambridge University that I represent.' In later years, the family home moved to the Cambridgeshire village of Burwell. He, Marjorie, Jane and Mary established and edited The Burwell, a magazine published quarterly by the Devil's Dyke Club. Subscriptions were free and printing was a donation from the Northcote Press of Cambridge. Retirement enabled Don and Marjorie to embark on adventurous expeditions to South America, the Middle East and China. He loved to be near the sea, perhaps drawn through his early years in Plymouth and his father's stories of life at sea. He and Marjorie bought a house in Oulton, near Lowestoft, and Jane thought her father's idea of paradise was to sit in the comfort of The Butt and Oyster at Pin Mill and watch the sailing boats (figure 3).
Personality
Don seemed to have great patience, never to be in a rush or flustered about anything. He rarely talked about himself and never about his achievements. Out of the laboratory he might not have seemed an easy person to get to know or to penetrate his thinking; one did not ask him questions about his life or political opinions. He was reserved rather than shy, but he was far from being unapproachable. I found him to be generous with his time and ever willing to help. In my second year as an undergraduate, I attended his intriguing lectures on carbohydrates in Part I of the Natural Sciences Tripos at Cambridge. Eight years later, when I was investigating the life of parasitic worms in the small intestine, I wanted to find out about the physical and chemical conditions to which the worms of interest were exposed. I knew that the amounts and availability of monosaccharides had to be important since my worms had to feed by absorption through the body surface. I remembered Don's lectures and so went to the Department of Biochemistry, upstairs into the lively laboratory, passed a newly delivered heap of coconuts (at the time coconut milk was needed for growing plant tissues in vitro) and introduced myself. Don stopped what he was doing and was at once interested in my problem and in helping me solve it. He showed me how to manage high voltage electrophoresis tanks and assured me I could come along at any time and use equipment there if it was free.
That was my first contact with a man I came to know, respect and benefit from his supportive friendship over many years. After I had moved to the University of Glasgow in 1985, I would return to Cambridge from time to time on examining duties and stay in college. Don would welcome me into the kitchen of Master's Lodge and with Marjorie we would enjoy a cocktail he had mixed called 'blood and sand'.
He was devoted to Marjorie, Jane and Mary. Jane and Mary recalled going to his laboratory on Saturdays or to his rooms in St John's College, seeing specimens and cells in tissue culture under his microscope and being shown electron micrographs. Once, Don asked Jane: 'How many membranes can you see on this micrograph?' She realized her young eyesight was sharper than his tired eyes and could tell he needed to be sure about the number of membranes. It must have been much to his satisfaction, perhaps even relief, that she could see two.
Keith Roberts concludes that no matter how much of an enigma Don managed to remain and how little we knew of him as a man, at the same time everyone remained inordinately fond of him (Roberts 2004) . He never lost his gentle West-Country accent. Don's portrait by Michael Noakes that appears in this memoir (figure 2) perfectly captures the inquisitive, dignified, patient, kind and serene personality of this remarkable man.
The following inscription is engraved on one of the oak panels on the wall of the chapel at Sidney Sussex College:
In memory of Professor Donald Henry Northcote FRS, 1921 -2004 , Master 1976 -1992 . An inspiring teacher, a perceptive scientist and a much loved man. He served the College with dignity and care.
